Open magnetic systems for plasma confinement are suitable for a number of nuclear fusion applications. The near term one is a high-power D-T fusion neutron source (see for example 
This paper presents the first results of auxiliary electron cyclotron plasma heating (ECRH) experiment, which is presently under way on the gas-dynamic trap (GDT, Budker Institute, Novosibirsk) machine -an axisymmetric magnetic mirror with high mirror ratio [9, 10] . The plasma confined in GDT consists of two components with different mean energies. First one is so-called warm ions with isotropic Maxwell velocity distribution.
These ions are confined in a gas-like (gas-dynamic) regime and thus have isotropic speed distribution due to high collision frequency. The second component is a population of hot ions, which is produced as a result of oblique injection of hydrogen or deuterium neutral beams into the plasma. The hot ions are confined in adiabatic regime which means that their movement is governed by conservation of adiabatic invariants. As a result they are bouncing within the region between two turning points near the magnetic mirrors.
One of the main issues is the magneto-hydro-dynamic (MHD) stability of the bulk plasma, for which the current configuration of the GDT is inherently unstable. To suppress the anomalous transverse transport caused mainly by flute MHD modes, we use a novel technique, which we call "vortex confinement" [11] . Strictly speaking, this method is not meant to suppress MHD modes, but rather to saturate them at a relatively low level by the differential rotation of outer plasma layers induced by an externally applied radial electric field. This produces a vortex-like structure with essentially closed flux lines. In the GDT, the vortex confinement technique is realized by applying a biasing potential between the ring-shaped radial plasma limiters and the central sections of plasma-facing end plates. The vortex confinement results in a stable confinement of hot plasma in the central core region, which appears to be unaffected by peripheral convection. The main conclusion based on the theoretical analysis [11] and experimental results [12] is that the transverse power losses can be limited to the level of 10−15% of the longitudinal (gas-dynamic) losses.
Implementation of the vortex confinement in GDT allowed achieving a record value, for axisymmetric traps, of β ≈ 0.6 [12, 13] . To provide an optimal confinement the biasing potential should be of the order of T e . This condition is easily violated during the fast rise of the electron temperature in ECRH experiments. Thus, to stabilize plasma we need to apply additional voltage to the plasma periphery during the ECRH phase. Technical details of ECRH system at the GDT are described in Ref. [15] .
Two distinct modes of ECR heating were established which we call the "core heating" and the "broad heating". In the core heating mode the electron temperature increased only within a few centimetres from the device axis and the ECR heating started after 2 ms of NB injection. After approximately 0.3 ms the electron temperature, measured by laser scattering on the axis of the machine, increased from 200 eV (without ECR) to 400 eV, while the scattered spectrum indicated that the electron velocity distribution remained Maxwellian [16] . Shortly after this we observed an MHD activity, which dramatically increased the radial losses. In the broad heating mode the ECR surface had been shifted by 3 cm towards the mirror and the heating started 1 ms earlier. This resulted in a much wider power deposition and much more stable plasma (was stable during the whole time of NB operation). There was also a strong rise both in diamagnetic signal and in the neutron flux from D-D reactions (see Fig.1.) , which might be of impotance in thermonuclear applications of the GDT device. In the next experiment the core heating mode was essentially stabilized by appling an additional (two-step) biasing voltage to the limiter to provide more optimal regime of vortex confinement. The sceme allowed adding limiter voltage during the shot at a specified time moment. The time of stable ECR heating was increased up to 0.6 ms what resulted in the record electron temperature more than 900 eV registered at the GDT to date. Plasma density in this mode was 0.65·10 19 m -3 . Even though which demonstrated plasma confinement with β ≈ 60%, provide a firm basis for extrapolating the gas dynamic trap concept to fusion-relevant applications [17, 18] .
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